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- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely Mled 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 



3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Ouay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) M Claim(s) 7-79 is/are pending in the application. 

4a) Of the above claim(s) 1-13 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) |E Claim(s) 14.15 and 17-19 is/are rejected. 

7) D Claim(s) 16 is/are objected to. 

8) 13 Claim(s) 1-19 are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)H The drawing(s) filed on 19 April 2004 is/are: a)l3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. • 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Status 



2a)D 



Responsive to communication(s) filed on 20 June 2005 . 

This action is FINAL. 2b)S This action is non-final. 



Attach ment(s) 

1 ) [2 Notice of References Cited (PTO-892) 

2) CH Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 



4)0 Interview Summary (PTO-4 13) 



5) □ Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: . 



Paper No(s)/Mail Date. 



Paper No(s)/Mail Date 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) 
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Art Unit: 2826 

DETAILED ACTION 

Election/Restriction 

1. Applicant's election without traverse of Group II, claims 14-19, in the Paper filed 
06/20/2005 is acknowledged. 

Oath/Declaration 

2. The oath/declaration filed on 04/19/2004 is acceptable. 

Drawings 

3. The formal drawings filed on 04/19/2004 are acceptable. 

Priority 

4. Applicants have made no claim for priority. 

Information Disclosure Statement 

5. If applicant is aware of any relevant prior art, he/she requested to cite it on form 
PTO-1449 in accordance with the guidelines set forth in M.P.E.P. 609. 

The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other informa- 
tion submitted for consideration by the Office, and MPEP § 609 A(1) states, "the list may 
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not be incorporated into the specification but must be submitted in a separate paper." 
Therefore, unless the examiner on form PTO-892 has cited the references, they have 
not been considered. 

Claim Objections 

6. Claims 15 and 18 is objected to because of the following informalities: 

There is no apparent antecedent basis for "said termination trenches" in claims 15 
and 18. From context it is assumed that "termination trenches" refers to the first and 
fourth trenches previously introduced. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all obvi- 
ousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the in- 
vention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

A. Claims 14,15, and 17-19 are rejected under 35 U.S.C. § 103(a) as being unpat- 
entable over CHANG ET AL. (20020008237) in view of KOCON (20040256690). 

Chang et al. discloses a power rectifier device with an n+ substrate 10 having a n- 
drift layer 12 formed thereon; a cathode metal layer 34 formed on a surface of said n+ 
substrate 10 opposite said n-drift layer 12; an active region (no part #; it is found within 
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the range defined by termination region 22) having a metal silicide layer 32 formed 
thereon; a termination region 22 being defined at positions outer of said active region; 
an oxide (field oxide. Note, paragraph 17 and in keeping with claim 15, that part of the 
field oxide above the first and fourth trenches has been removed) layer insulating layer 
16 formed on said n-drift layer 12 and on said termination region 22; four first trenches 
29 along a line and the second and the third of said trenches 29 formed into said n- drift 
layer of said substrate 10, and the first and the fourth of said trenches 29 formed into 
said insulating layer 16 and said n- drift layer of said substrate 10; said active region be- 
ing defined from a first interval to a second interval, wherein said first interval is in be- 
tween the first one and the second one of said first trenches 29, and said second inter- 
val is in between the third one and the fourth one of said first trenches 29; a thermal ox- 
ide layer 14 formed on said termination region 22; an anode electrode 36 formed on 
metal silicide layer 32 and extended to cover the first and the fourth of said first trenches 
29, wherein said anode electrode 36 is Al (a layer selected from Al, AlCu, AlSiCu or a 
stack layer formed of Ti, Ni, and Ag), and wherein said active region further comprises 
the first and the fourth of said trenches 29, so that said insulating layer 16 formed 
thereon is removed and thus said metal silicide layer 32 is formed over four first 
trenches 29 and said anode electrode 36 is formed extended to cover a portion of said 
termination trenches 29. Note figure 9 and paragraphs 0016-0022 of Chang et al. 
Chang et al. does not disclose that the four first trenches are filled with an un-doped 
polycrystalline silicon layer, or, with regard to claim 18, that the four first trenches further 
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comprises an oxide lining formed on a sidewall and bottom of said four first trenches 
and said first and fourth trenches. 

However, Kocon discloses a power rectifier device with four first trenches 210(a)-(d) 
along a line with an oxide lining 208 formed on a sidewall and bottom of said four first 
trenches and said first and fourth trenches and filled with an un-doped polycrystalline 
silicon layer 212 and 214 and 216 and 218 spaced from each other. Note figure 2 and 
paragraphs 0038-0043 of Kocon. Kocon explains, paragraphs 0041 and 0042, that the 
undoped polysilicon layers (Kocon refers to them as "charge control electrodes") create 
an electrical field profile in drift region 204 that is higher and more uniform, and im- 
proves charge spreading when the rectifier is turned on. Therefore, it would have been 
obvious to a person having skill in the art to augment Chang et al.'s power rectifier de- 
vice with the four first trenches filled with an un-doped polycrystalline silicon layer and 
further comprising an oxide lining formed on a sidewall and bottom of said four first 
trenches and said first and fourth trenches such as taught by Kocon in order to create 
an electrical field profile that is higher and more uniform, and improves charge spread- 
ing when the rectifier is turned on to thus provide a higher breakdown voltage and better 
on-resistance. 

Allowable Subject Matter 

8. Claim 16 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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Conclusion 



9. Any inquiry concerning this communication or earlier communications from the ex- 
aminer should be directed to Thomas L Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's su- 
pervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appli- 
cations may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more informa- 
tion about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions 
on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). 
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